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npe-iaraeMoe eaofipeTerae othochtC* k 
TexHCuioraH rxanyyCKKR CMajomtux MaTepna- 

/IOB, B ^aCTHOCTa K aHTH^pHKIUIOHTCM 
CMA30HHHM KOMHOSEHHSM HA OCHOBe Macefl, 

Koropwe KCnoJibSyiOTCfl b y&nax TpcHHs 
paironmux MamcB e NexaHB3M0B. 

H3Becraa CMa304Haa KOMncraHaaa, oCjiaja- 
k)euu MeriunjiorL-taKHpyioa^Mi cbchctbsmh 
(1), xoTopaa jyis coBMmeinis H3H0C0croftK0CTH 
nap rperas napa^y c nmnspaHOM jjoiiojihz- 
TCJitHo ooaepMT cjieirauByio KHOKjry (0,2- -2 
bcc%)> roJwesmHyw mcjxb (1-20 bcc,%), 
rjimjepHH ocra-TfcHoe. 

He^ocrarEOM aaHHoft cua3creHod komikwb- 
Uhh HBjraerca Bticorara xasqxfcjmHeaT Tpr.FWff 
npn nepcMCHHHX.n 3HaxonepeMCHHbix Earpya- 
xax d napax tpshhs, a laoce ee Bucoxaa 
ooiCJuaCMOcrb E3-3a pacrBOpEMncru s lamina. 

BOHOB Cu**. 

Ha»6ariee &xs3ko& no tcxhhhcckok cym- 
hocth x npttpttxeHHOti HaMH sraiaerta 

CMa30HHa« KOMn03imKA (2), B KOTOpoft B 

Ka^ccrBc miaioipyTomcfi npHcaxpsn k ocpcrcH- 

HOMy UQCjry Jto6aBJWK>T BHCOKOOTOrepCHMe 

lacTHnw xeaesa b »>we opraH03CJia b 
KOJiOTecTBe 2,5 Mac%. 

HcflOCT3TX0M 3TOft MCTBJUOiUIdKiipywmefl 

KOMnosioxHH aajiaercfi OTcyTCTBHe KaTa,nmn*£- 
CKoro 3<J4)eKTa AO^raratfl Toiuima, HBreKyft 

3<Jx|>CKT CE2DKCKIM CWXCpac&raB TOKCEHBKX 
F&30B H JJHMKOCTH UpO^yKTOS CTOpaHHJL 

Coaep«ime CO cocraBJiseT 2,7 Mac.%, a N0 X 
- 5,3 nac-%. Ko3cJ>4?kixhcht TpeBHB npn 
flcpeMeHHMx h 3KaKoaepeMe«HWX fiarpy3Kax b 
napax rpema cocTaBMCT 0,2$. 

xcHHoro pcnremia jauiserex cmcrcuHC xoa<J)- 
cpHHneirra Tperafi npa nepeNamux a 
3HajconepeMeHHMx Harpyaxax b napax Tpenas, 
a TaKJKe cHvcxceKHe ctwepacaHHx tokcbuhnx 

ra^OB H flHMHOCTH B*CUIOnHKX TB30B ABErare- 

jieii BHyrpcRHcro cropaMMfl. 3aaBMeMoe peine- 
hms nosBo^ter b 2,5 - 3,0 paaa chh3htb 

K03(J><ijHaHCBT TpSHESL ITpCILTO^CHBaB KdMH 

cMascHHa^ McrajwoanaTOpyiornai xovmo3Hiyifl 
anracaer co^epacaOTe okech yr/iepona npw*ep- 
ho b 3,5 pa3a, a okkctiq* B3crra a 1,8 pa3a. 
ripa 3tok Ha6jno5acrci TenncHUfw k pocry 
3<M)eKTa c yBCJiirtCHHeM npo6era (BpcMera 
pa6<mr) flBKraTejieft, AHaaoraHHwe pcsyjibTaru 
6wnx nonyveHu Ha 6ce3hbobux UBHraTe^ax 
aBTOMo6iucfi tmm BA3, Mocicbh^, yA3 t 3Hfl 
h aP* npn 9xcn^yaranHH aBTOMo6itieH Taxxe 
CHicKaeTat .auMSOCtt, pacxo?( ToruniBa a Macria, 
noBHinacrca KOMnpeccsiH k MomHocrb ABKratc- 
jicvi. KaTajiHTHUccKiife 3<Jxfceicr coxpaEicrca 
npn oHcpc^HOH 3aMene wiacia eiue 15-20 
tuc. km npo6era. 
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nocraB^eHHafl 3a^ava peraaerca tcm, tto 
Mera-iJioruiaiJipyKjmaa O4a30TOa« komhothtwji, 
cozrcp^amaa 6a30Boc Maoto h yjiBTpanHcnepc- 
HH>t nopootOK (Yflri) xcicja, cor/iacwc 
npeA-i^BceEHoro pemema coAftpxmr Maonopacr- 
BOpKMMe h acpacTBopHMNe coemHewKs *ene3a 
(II) h/eot ^cncoa (III) npa cncnyioiucM 

COOTHWnCHHH KOMHOHCHTOB, MBCU% • 

MaciopacTBopRMUe coe^roerma 

xwe3a (ID K/mnc xejiraa 

(HD (b ffcpccvcrc Ha xe^cao) 0,005 - 0,60 

MaClOKCpaCTBOpHMKC coctcic - 

hhs xejiwa 0TD h/elih ^ejre- 

3a (III) (b nepecviere sa xejie- 

so) 0,01 - 0.35 

yjnrTpaaHOiSpCTOH nopomcjc 

xwie3a 0,005 - 0,30 

6a30ioe , Mac.no ocrajibHoe . 

3a chct Hcncun>30BaHEj[ b xanccrBC aoSaBra 
MaoiopacTBopftMbtx coeflHHeHHfi xejieaa (11) 

Il/XLTH BC^1£U (III), xepaCTBOpUMHX B MlCJie 

coCTraeHirt «cjie3a (ID h/e-th xwc3a (HI) 

C HH3KHM KOa^HUHCBfTOM TpCSHX, HaCTEU 

ynBTpawacnepcaaoro ttoponaa xejieaa b 6a3OB0M 
(motophom) Macne apa pa6ore AB^rarejidi 
BHyrpcEHcro cropama tUBC) apowcxo^HT 
CMasuaaHHc ctceok ijhahhapob, bkhoc Maoia 
x ero cropautte Bwecrt c tqhizbom. 

Mera-xaoiLTaicnpyx)mHfi qa^zo^hu^ cocraB, 
odnwaToacHfe csoftcTBOM o6pa3oawBATb wiewca 
Ha noaepxHOCTS nap TpcHM, npe noBbccewnx 
TfavcncpaTypax nepexcWHT b cmccb qkckhob 
att^eaa (II) h (III), KOTgpa* cnoco6cTByeT 

CHKK6HHK) KOTKMeCTBa OKCH^OB yT^epOffB (II) 

e a30ta aa ever ee icaTajncravecxoro aeftcT^Hs- 

TIpHKCM KaTaJIKTKKeCKOC ^CftCTBEC SaSBMCMO- 

ro Mcra^ioruiaKHpyromcro cwaao^Horo cocraaa 
npoflBwercfl icaK npn croparan Tomnoa b 
o&cmc, rax h npn KOHTaxre rarutHBa cTcmcaMH 
xaMCpM cropaHns, namna xrapnma if kcaick- 
ropa. KaTaCTTEMecKHfi cjioh okctoob »cie3a 

TO/imKHOH B ECCKO»rO NOUCpOH 4>opMHpyeTCSi 
h B03ofiHOBJi5icTca npn pafioTe 2BC. 

B KaMSCTBC MaaiOpaCTBOpHMKX COeflHHCHHH 

Moryr 6kt* ncnwtt30BaHW paxTHHKMe K^acaj 
cosmoieHHd xwreaa: cojm MQEOxap6oHQBMx 

KBCJIOT, COJTE JHXap6oHOBMX KKCJKJT, KOMILTClC- 
CHhie COC^EHCHM (RanpHMCp, ^BUHXJIDIICHTa- 

aH6Hiui«eAe$o) , xap6aMaTM, TEoxapSaMaru n 
^mteo k a p6aMBTU , a ranee xapfiorajoi. Bee 
McnbTraHme NcacjiopacTBapiiMhie cnewHCHM 
^ciKsa (II) h xejieaa (IB) dosbo^isiot pcsiKTb 
3aflBJienHyio texBMiecKyK w^aMy: chh3hti» 

K03<JxJ)HUHeHT TpeHES H yMeHNHHTb T0XOW- 
HOCTB BMXTOTfmtX ra30B. Ce6eCTOHMCKTb HCHbl- 

TaHHoro cwieaTa «cjie3a hiekc no cpaBKCHKio 
c japynttra iu6paaHoro cot am hc h KfiAfH . 

B xa^iecTBe HepacTBopHMoro coe^niCHJTii 
HcrhiTaHbi: cy-u^jmu, OKcauiaTH, TfiouHOHara, 
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asjimnm xcicaa (11) k ^wcw (III) Koropwe 
Tarae no3BauncT peaam> 3a.«BJiseMyio tcxhh- 
qecryw saaa^y : chhshti. *03<}xt>HUHetrT tpeHE* 

H yMeHKIEHTb TOJCOTtHOCTL. BfarfJpaHHHH B 

icaueCTBe npHMcpa MarseraT sbjwctc« qahhm 

H3 Ha«6cUlCC flCinCBHX npCflTTTOD XEMEnieOCOH 

npOMHmrceHHocTH r xHMiroecKoro anrreaa. 
ITpuMep KQHxpeTHoro bbihojihckm. Komho- 

3HAHJO npHTOTaBJIHBaaM H3 OCHOBC MQTOpHQrO 

Macna M-10 (FOCT 8581-78). Haarraiira 
npOBOffara na aBTOMo6nm»flOM flBC SM3-740 
h ToxLutBt JI-05 no rOCT 305-82. Koirrpcjn> 
DQflcpxaHns OKamOB yrjiepoaa dl) h B30tb 
npOBCOTOT c noMOn^jo ra3oaHajnrntweacofi 
cHcreMM "BeKMin Hnaacrpsuui\ H3Mepetnie 
xapaicrepHCTHK fiBHrareJU cpoaonRixz uepca 60 
tiacos ero paScm*, <no cooTBCTCTBOBajto 
npofiery inpHwepHO 500 km, Ko3<Jx|>EHHeKT 
Tpenxu HSMepjuix Fa uarrnme Tpcros CMT-1 
e ycjioBHJOt tpchm cxanxxeKM Co6pa3Ca - 
^yryH AC-4, KOHTprt-io - craJtt Or. 20). 
Harpy3K& b yajie rpems b craipioHapHOM 
pe^KHMc — -cocraBJuwa.— 90— MIIa r . .cxopocrb.. 
CKOjajuexaia 3,05 m/c B raneci-sc Macncpacr- 
BopHMoro cocaHHeiuisr )KCJrc3a ECnOJii>30Ba^n 
cwiea™ »wie3a (II) h *eaeaa (HI), Mcpacr- 
BopKMoro cocAKHeinifl *e,ie3a(II) h «jxeaa 
(HI) c KnsioiM KQ3$4anaiejrrOM Tperaa 
warHCTHT Fc 3 0 4 yn*rpaOTcnepcHoix> nopomxa 
iKtnt& - nopcmoK ^eJieaa, nunyweHHufl 
mstoaom McnapeHM - KOK^eacaitm b epw 
aproHa co cpeflHcnoBcpxHocrawM pa3MepOM 
nacTcm 0,1 mkm. CoOTHomftme MWiy MaTHC- 
TKTOM H XeJIC30M onpc^ejMuw MCTOHOM 
KOJIEMfiCTBCUUOrO pCHTTCHOlt«USCBOrO aHBJROa C 

noMoncwG AHxtp&xTOfcifrrpa J^POH -3,0 no 
coOTHomeHjao hhtcschbhocth peHrrcHOBcnix 
pc4xjrcKcoB. 06m cc cagepxaHHe ^cnt^a cnpe- 

flCTJUIW B CCO BUM MCTOflOM (BtSCOBaS (jXrpMa 

Fe,0 3 ). 

&m onpenejreHM ortTHMajnHoro coflepaca- 

HHS K OMXX0ECHTQB B SaJEWlXCMOM CM&30HMOM 

cxcraBc 6bw EpnrOTOBJicH 2 1 cocraB c 
pa&rcrcraM cooTRomeHH^M xHMiniecKHx 4»pm 
xeaesa npn hoctc5ihkom ofic^at ccmepxaHm 
xejieaa 0,30 Mac.%. PeayjtBTaTH HcnHTaHni* 
3TJEC COCiaBOB HpHBCflCHH b ra&rame. 
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,Hfla onpeAttiCHH* omiiMajibHOro co^ep^a- 
row MaciopacTBopKMoro ojieara xweaa (cm. 

Ta6/0 B CMa3Q»IH0ft K0MIIO3HUHK 6fciAK Hcnw- 
T3.HM COCTaBN C KOHUCHTpaiUICH or 0,002 - 

1.00 Mac.% (QrrhiTM 1 - 7). Ha flaHHwx 

MaoiopamopHMoro oneara ^eneaa o? 0,005 
no 0,60 Mac.% (no ^cnc3y) coaep^aaae CO 
r NO, b BHXKOne MHmrwajn>Ho h cocraBJiHer 

1.1 - 0,8 Mac.% h 3,6 - 3,1 *ac.%, 
cocTBerCTBenno. npn icoaueHTpaiyiH weHee 
0,005 % co^cp^aEHc tokchxhbcx apHMcccfe b 
Bhwioce BoapacraeT, t.k. cBSLcaercH coaepxa- 
HEe ^ci»a h ero icaxamawiccKoc aeftcTBHe, 
IIpH KOHuearrpanHK 6oaee 0 r 60 Mac.% yxyn- 
maxrrcf tph6otcxhehcckhc xapaKTepKCraicM - 
B03pacraeT Kos4?4riiuHeHT Tpeann aa-3a h36mt- 
ica MaTeppara b miampyjomeM cjroe 

H/ia onptnejitHHs oorHMajiBHoro coatpxa- 

HB-fi HCpaCTBOpHM06 B MBCJIC COCra£AflK)meH 

6mjih BcnuTam cncTaBU c Koian effrpa r^aei ot 
0,003 - 0,60 Mac.% (ohhtm 8 - 14). 

Bmjiane cooTBCTCTBycT 0,010 - 0,35 Mac.% 
KepactBopnMofi b uacjie cocraB^iBoax^ npn 
oirnaauaaOM co^epxaHHH ocTaj&HHX komito- 

HCETOB. IIPK yMttOnxCaCHH KOroCKTpaAHH 

MaraeTHTa Menee 0,010 Mac*% (no *w«y) 
HeaocraTtyieH KaTajnrravecKidk s^cscr ^ia 
AoxKiamu TOu/iHBa. lips aoBBnxzemm komach- 
TpanHH H&TKeTHra fojiee 0»35 Mac.% 3<txJ^ KT 
A05KHraraifl h cehjkchks tOkchuhocth hc 
ysfcOTrajaercfl. BneceHHe aonojiinrr^TbEO Mar- 
HCnrra b CMacc^nyKi zoMnosmjno nt xiCJieco- 
o6paaHO» t.k. npoBOcoA^rr p^aKoe yAopo^amc 

KOM30SH3ZH. 

il^a onpcnejicHHx oirrHMzwttHoro co^epxa- 
nea Yfln )KWiC3a b oca30TOoft xomiioshuhj! 
6kjul KCiarraRK cocraBti c KOHueHTpaunea 
3reje3a 0,001 - 0,50 Mac.% (oflfcrra 15-21). 
MnfiHMajn>HOMy coffep^aEHio CO it NO K e 
BHxnone cooTBercrByer coAep^aHHe «aiC3a 
0,005 - 0,30 wac.% flpn CHH^exxH kohuce- 
rpaipffi veHee 0,005 Mac% KaTajnmwccKJiM 
34xfcerT kc ^ccraTOMCH, a irpK KoimtHTpaijHH 
6ojiec 0,30 Mac.% yxy^uaioTai TpH6orexKH- 
necrae xapaKTepHcnDCK cMaaoraoro cocrasa - 

yBCJOTHBaeTCS KOi4x})HHHeBT TpCHKil. 



OOPMYJIA H30BPETEHH5I 



CMa30^Ha« MeraywoonaKHpyMmaa koagiq- 
3Ka«fl, coAepjKamafl 6a30Boe Macio m y^BTpa- 
TOaiepCRBCK nopomoK mt^eaa, 

anuEiciiaw^cuicJi tch» uto ona flOflOJiHHTOn>»o 
coAepraT MacnopacTBopHMMC 0 MaciOHcpacr- 
mopuMtie coeinnieKHfl jccie3a (II) n/»uiM 
xejieaa (III) npn cncsyromoi coothocichhh 

KOMTTOHCHTOB, MftC. % : 



MaoiopacTBopuMHc coczorac- 
hha ^C7iC3a (II) n/vuin *cjic- 
3a (III) b nepeCTere Ha ^we- 

30 

MaOIOHCpaCTBOpHMHS cocotbc- 
hm ^cjic33 (II) h/kjih xcejie- 
3a (III) b ncpfiCTMe Ha xfene- 

30 



0,00J - 0,60 



0,01 - 0,35 



7 2064970 

yjmTjtfUHaicpcHLiH nopocnoK Ba3oioe Macno 

*e^e3a 0,005 - 0,30 
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A jlK o j m u r fi t! f (i ■ 'IConep-ICogBP- 
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0,10 
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0,10 
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(54) METAL-COATING LUBRICANT COMPOSITION 

(57) A metal-coating lubricant composition contains, %: oil-soluble iron(ll) and/or 
iron(lll) compounds, with reference to iron, 0.05-0.60; oil-insoluble iron(ll) and/or 
iron(lll) compounds, with reference to iron, 0.01-0.35; ultradispersed iron powder, 
0.005-0.30; [and] basic oil up to 100. 1 table. 



The proposed invention relates to the production of lubricant materials, in 
particular, oil-based antifriction lubricant compositions that are used in 
components subjected to friction in various machines and mechanisms. 

A lubricant composition is known that has metal-coating properties (1), which, 
in order to increase the wear resistance of the friction pair, in addition to glycerin, 
contains oleic acid (0.2 - 2% by weight), colloidal copper (1 to 20% by weight), 
and the remainder glycerin. 

The problem with this lubricant is its high coefficient of friction under variable 
and reversed loads in friction pairs and its high oxidizability, due to the solubility 
and presence of Cu 2+ ions. 

Most similar in technical essence to our proposal is a lubricant composition 
(2), in which highly dispersed iron particles in the form of an organosol in an 
amount of 2.5% by mass are added as a coating additive to spindle oil. 

The problem with this metal-coating composition is the absence of a catalytic 
effect for the complete combustion of fuel, little effect in reducing toxic gases, 
and smoke in the combustion products. The CO content is 2.7% by mass and 
NO x is 5.3% by mass. The coefficient of friction under variable and reversed 
loads in friction pairs is 0.28. 

The main technical task of the present invention is to reduce the coefficient of 
friction under variable and reversed loads in friction pairs and to reduce the 
content of toxic gases and gas in exhaust gases of internal combustion engines. 
The proposed solution makes it possible to reduce the coefficient of friction by a 
factor of 2.5 to 3.0. Our proposed metal-coating lubricant composition reduces 



the carbon monoxide content by a factor of about 3.5 and nitrogen oxides by 1 .8 
times. Moreover, this effect tends to increase with the running time (operating 
time) of the engine. Similar results were obtained in gasoline engines in VAZ, 
Moskvich, UAZ, ZID, and other cars. Smoke is reduced, fuel and oil 
consumption is down, and engine compression and power are increased. The 
catalytic effect is retained when the oil is changed every 15 to 20 thousand 
kilometers. 

This object is achieved in accordance with this invention in that a metal- 
coating lubricant composition containing a basic oil and an ultradispersed powder 
(UDP) of iron also contains oil-soluble and oil-insoluble iron(ll) and/or iron(lll) 
compounds, with the following ratio of components, in % by mass: 



Oil-soluble iron(ll) and/or iron(lll) 

compounds (with reference to iron) 0.005-0.60 

Oil-insoluble iron(ll) and/or iron(lll) 

compounds (with reference to iron) 0.01-0.35 

Ultradispersed iron powder 0.005-0.30 

Basic oil remainder 



By using an additive of low-friction oil-soluble iron(ll) and/or iron(lll) 
compounds, oil-insoluble iron(ll) and/or iron(lll) compounds, ultradispersed iron 
powder, and ultradispersed particles of iron powder in basic (motor) oil, during 
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the operation of internal combustion engines (ICE), the cylinder walls are 
lubricated and the oil is removed and burned along with the fuel. 

At elevated temperatures, the metal-coating lubricant with the ability to form 
films on the surface of friction pairs passes over into a mixture of iron(ll) and 
iron(lll) oxides, which helps reduce the quantity of carbon monoxide and nitrogen 
oxides by its catalytic effect. The catalytic effect of the present metal-coating 
lubricant occurs both during the combustion of fuel in a volume and during 
contact of the fuel with the combustion chamber walls, the piston head, and the 
manifold. A catalytic layer of iron oxides several microns thick is formed and is 
renewed during operation of the ICE. 

Various classes of iron compounds may be used as the oil-soluble 
compounds: salts of monocarboxylic acids, salts of dicarboxylic acids, complex 
compounds (such as dicyclopentadienyl iron), carbamates, thiocarbamates, and 
dithiocarbamates, as well as carbonyls. All the oil-soluble iron(ll) and iron(lll) 
compounds tested make it possible to solve the technological task at hand: 
reducing the coefficient of friction and reducing the toxicity of exhaust gases. 
The manufacturing cost of the iron oleate tested is lower than that of the other 
selected compounds. 

The following insoluble compounds were tested: oxalates, thiocyanates, 
iron(ll) and iron(lll) silicides, which can also help solve the task at hand: reducing 
the coefficient of friction and the toxicity. Magnetite, which was chosen as an 
example, is one of the cheapest products of the chemical industry and of 
chemical synthesis. 



Concrete example. The composition was prepared using M-10 motor oil 
(GOST 8581-78). The tests were conducted using a YaMZ-740 automobile 
engine and L-05 fuel in accordance with State Standard GOST 305-82. The 
content of carbon monoxide and nitrogen oxides was checked using a Beckman 
Industrial gas analyzer system. The engine characteristics were measured after 
60 hours of operation, which corresponds to about 500 km of operation. The 
coefficient of friction was measured with an SMG-1 friction machine under 
conditions of sliding friction (sample - AS-4 cast iron, counterface St. 20 steel). 
The load in the friction unit under steady-state operating conditions was 90 MPa 
and the sliding rate was 3.05 m/s. The oil-soluble iron compounds used were 
iron(ll) and iron(lll) oleates, the low-friction insoluble iron(ll) and iron(lll) 
compound was Fe 3 0 4 , the ultradispersed iron powder was iron powder obtained 
by vaporization/condensation in an argon medium, with a mean surface particle 
dimension of 0.1 jam. The ratio of magnetite to iron was determined by 
quantitative X-ray phase analysis using a DRON-3.0 diffractometer, based on the 
intensity of the X-ray reflections. The total iron content was determined by the 
gravimetric method (weighed form, Fe2C>3). 

To determine the optimum content of the components in the present lubricant, 
21 compositions were prepared with various ratios of the chemical forms of iron, 
with a constant total iron amount of 0.30% by mass. The results of these tests 
are presented in the table. 

To determine the optimum content of oil-soluble iron oleate (see table), 
compositions were tested with concentrations of 0.002 to 1 .00% by mass in the 
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lubricant (experiments 1 through 7). The data in the table show that with oil- 
soluble iron oleate contents of 0.005 to 0.60% by mass (with reference to iron), 
the CO and NO x content in the exhaust is minimal and amount to 1.1 to 0.8% by 
mass and 3.6 to 3.1% by mass, respectively. At concentrations less than 
0.005%, the content of toxic impurities in the exhaust increases, since the iron 
content and its catalytic effect decrease. At concentrations greater than 0.60% 
by mass, the friction characteristics worsen: the coefficient of friction increases 
due to the excess material in the coating layer. 

To determine the optimum content of the oil-insoluble component in the oil, 
compositions were tested with concentrations of 0.003 to 0.60% by mass 
(experiments 8 through 14). The minimal CO and NO x contents in the exhaust 
correspond to 0.010 to 0.35% by mass of oil-insoluble component, at the 
optimum contents of the remaining components. When the magnetite 
concentration is reduced to below 0.010% by mass (with reference to iron), the 
catalytic effect is insufficient for complete fuel combustion. When the magnetite 
concentration is increased above 0.35% by mass, there is no longer any increase 
in fuel combustion or reduction in toxicity. No additional magnetite should be 
added to the lubricant composition, since this quickly makes the composition 
more expensive. 

To determine the optimum content of iron UDP in the lubricant composition, 
compositions were tested with iron concentrations of 0.001 to 0.50% by mass 
(experiments 15-21). The minimum CO and NO x contents correspond to iron 
contents of 0.005 to 0.30% by mass. When the concentration is reduced below 
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0.005% by mass, no catalytic effect is achieved. When the concentration is 
raised above 0.30% by mass, the friction characteristics of the lubricant are 
adversely affected: the coefficient of friction increases. 



FORMULA OF THE INVENTION [CLAIM] 

A metal-coating lubricant composition containing a basic oil and an 
ultradispersed iron powder, wherein it also contains oil-soluble and oil-insoluble 
iron(ll) and iron(lll) compounds with the following ratio of components: 

Oil-soluble iron(ll) and/or iron(lll) 

compounds (with reference to iron) 0.005-0.60 

Oil-insoluble iron(ll) and/or iron(lll) 

compounds (with reference to iron) 0.01-0.35 

Ultradispersed iron powder 0.005-0.30 

Basic oil up to 100 
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Table 



No. 


Quantity 


CO 

content, 
% by 
mass 


NO x 

content, 
% by 
mass 


Coefficient 
of friction 


Object of 
investigation 




Iron oleate, 
with 

reference to 
Fe, % by 
mass 


Magnetite, 
with 

reference 
to Fe, % 
by mass 


Ultradis- 
persed 
iron, % by 
mass 


1 


0 002 


0 20 


0 10 


2.8 


5 7 


0.16 




2 


0 003 


0 20 


0 10 


2.6 


5 3 


0.14 


3 


0 005 


020 


0 10 


1 1 


36 


0.12 


Composition 
made in 
accordance 
with this 
invention 


4 


0 50 


0 20 


0 10 


0 9 


3 3 


0.11 


5 


0 60 


0 20 


0 10 


0 8 


3 1 


0.11 


6 


0 80 


0 20 


0 10 


0 8 


3 1 


0.14 




7 


1 00 


0 20 


0 10 


0 8 


3 1 


0 14 


8 


0 10 


0.003 


0 10 


2 6 


5 3 


0.15 


9 


0 10 


0.005 


0 10 


2 2 


50 


0 15 


10 


0 10 


0010 


0 10 


1 2 


3 7 


0 12 


Composition 
made in 
accordance 
with this 
invention 


11 


0 10 


0 20 


0 10 


1 1 


30 


0 11 


12 


0 10 


0 35 


0 10 


1 1 


30 


009 


13 


0 10 


0 45 


0 10 


1 1 


29 


0 09 




14 


0 10 


0 60 


0.10 


1.0 


29 


0 09 


15 


0 10 


0.20 


0 001 


2 6 


5 3 


0 16 


16 


0 10 


0.20 


0 003 


24 


52 


0 14 


17 


0 10 


0.20 


0 005 


1.1 


36 


0 12 


Composition 
made in 
accordance 
with this 
invention 


18 


0 10 


0.20 


0 10 


1 0 


3 5 


0 12 


19 


0 10 


0.20 


0 30 


09 


3 1 


0 12 


20 


0 10 


0.20 


040 


0.9 


3 1 


0 14 




21 


0 10 


0.20 


0 50 


09 


3.1 


0 15 


22 






25 


2 7 


5.3 


0 28 


Prototype 



[Printing information is given at the bottom of the page] 



